Nucleoside transport and metabolism in erythrocytes from the Yucatan miniature pig. Evidence that inosine functions as an in vivo energy substrate.
Erythrocytes from the Yucatan miniature pig, like those from the normal domestic pig, lack functional glucose transporters and were unable to utilize plasma glucose as an energy source. In contrast, inosine and adenosine entered the cells rapidly. The nucleoside transporter responsible for this uptake was identified as a band 4.5 polypeptide (5000 copies per cell; apparent Mr 45 000-66 000). Inosine concentrations in the physiological plasma range (1.6-2.5 microM) were found to maintain normal erythrocyte ATP levels and ATP/ADP ratios during prolonged in vitro incubation of cells at 37 degrees C, an effect that was blocked by the specific nucleoside transport inhibitor, nitrobenzylthioguanosine. In the absence of extracellular nucleoside, cells 'protected' themselves against some of the consequences of deprivation of energy substrate by glycolyzing the ribose moiety of inosine produced during ATP catabolism. Although erythrocytes from the miniature pig were capable of utilizing extracellular adenosine as an energy substrate, plasma samples from these animals contained less than 0.4 microM adenosine. It is concluded that inosine is a major physiological energy source of pig erythrocytes.